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DETAILED ACTION 

1. This Office Action is in response to an Amendment filed December 14, 2005. Claims 
1-18 are pending. Claims 1-18 have been examined. Claims 3 - 4, 5 - 7, 9 - 12 and 18 
have been rejected. Claims 1 - 2, 8, 13, 14 - 16 and 17 are allowable over the prior art of 
record. 

2. The new Examiner on this application is Russ Guill, as described in the Conclusion 
section of this Office Action. 

Response to Remarks 

3. Regarding claim amendments, the Examiner appreciates the amendments to make 
the claims more readable, and which also clarified the relationships between elements 
of the claim. 

4. Regarding claims 1, 2 and 8 rejected under 35 USC § 102: 

a. Applicant's arguments, see pages 10 and 11, have been fully considered and 
are persuasive. Therefore, the rejection of the claims has been withdrawn. 

Allowable Subject Matter 

5. The previous indication of allowability of claims 3 - 7, 9 - 12 and 18 is withdrawn in 
view of the new rejections under 35 USC 112, as described below. 

6. Claim 18 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 
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7. Claims 1 - 2, 8, 13, 14 - 16 and 17 are allowable over the prior art of record. 

8. Regarding claim 1, while Nair (U.S. Patent 6,090,149) teaches a circuit design 
simulator with a stored electronic representation of a circuit design, the circuit design 
including at least one interface between a digital circuit and an analog circuit the 
interface comprising a node at which said digital circuit provides an output and at 
which said analog circuit receives an input, neither Nair taken alone or in combination 
with the prior art of record discloses the aforementioned circuit design simulator 
specifically including a circuit design including at least one interface between a digital 
circuit and an analog circuit, said interface comprising a node at which said digital 
circuit provides an output and at which said analog circuit receives an input and 
provides either an output or no output, said digital circuit output taking on any one of 
several states including a digital high state, digital low state, or high impedance state; 
and at least one processor for simulating operation of said circuit design, said at least 
one processor dynamically determining whether to apply said output or said no output 
to said node according to said digital circuit output state, in combination with the 
remaining elements and features of the claimed invention. It is for these reasons that 
the applicant's invention defines over the prior art of record. 

9. Regarding claim 8, while Nair (U.S. Patent 6,090,149) teaches a method for 
simulating electrical operation at an analog/ digital interface in a circuit design, neither 
Nair taken alone or in combination with the prior art of record discloses the 
aforementioned simulation in a circuit design specifically including identifying an 
interface between a digital circuit and an analog circuit, said interface comprising a 
node at which said digital circuit either outputs a digital signal or else presents a high 
impedance output so as to be effectively isolated from said node, and at which said 
analog circuit receives an input signal at an input port; adding a conditional output 
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signal from said input port of said analog circuit to said node, wherein either an output 
signal or no output signal is applied from said analog circuit to said node; and 
simulating electrical operation at said interface by applying said output signal from said 
analog circuit to said node when said digital circuit presents a high impedance output, 
and applying said no output signal from said analog circuit to said node when said 
digital circuit presents a digital signal, in combination with the remaining elements and 
features of the claimed invention. It is for these reasons that the applicant's invention 
defines over the prior art of record. 

10. Regarding claim 13, while Nair (U.S. Patent 6,090,149) teaches a method for 
simulating a circuit design, neither Nair taken alone or in combination with the prior art 
of record teaches the aforementioned method for simulating a circuit design specifically 
including identifying an interface between a plurality of digital circuit outputs and an 
analog circuit input, wherein each of said plurality of digital circuit outputs can present 
a high impedance state; modeling said interfaces by adding an output from an analog 
circuit receiving said analog circuit input to said interface; and simulating electrical 
operation at said modeled interface by resolving an electrical state of said interface using 
only the output from the analog circuit when all of said plurality of digital circuit outputs are 
in a high impedance state, and resolving the electrical state of said interface using one or 
more of said plurality of digital circuit outputs otherwise, in combination with the 
remaining elements and features of the claimed invention. It is for these reasons that 
the applicant's invention defines over the prior art of record. 



11. Regarding claim 14, while Nair (U.S. Patent 6,090,149) teaches a mixed analog/ digital 
simulator, neither Nair taken alone or in combination with the prior art of record teaches 
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the aforementioned mixed analog/ digital simulator specifically including a simulation 
processor; and said simulation processor including a computer-readable medium on which is 
embodied a set of programmed instructions that cause said simulation processor to simulate 
the operation of a design circuit, wherein said design circuit includes: a digital circuit having 
an output; a network electrically coupled to said digital circuit output, said network formed 
by electrically coupling an input of each of a plurality of circuit blocks at a network input 
node; said circuit blocks including at least one analog circuit, having an analog circuit input 
electrically coupled to said network input node; said analog circuit having an input mode of 
operation for receiving an input signal at said analog circuit input and an output mode of 
operation for producing an output signal at said analog circuit input; said digital circuit 
output being applied to said network input node when said digital circuit is in a non-high- 
impedance state; and said output signal of said analog circuit being applied to said network 
input node when said digital circuit is in a high-impedance state, in combination with the 
remaining elements and features of the claimed invention. It is for these reasons that 
the applicant's invention defines over the prior art of record. 

12. Regarding claim 17, while Nair (U.S. Patent 6,090,149) teaches a method of simulating 
mixed analog/ digital systems, neither Nair taken alone or in combination with the prior 
art of record teaches the aforementioned method of simulating mixed analog/ digital 
systems specifically including transforming an input of an analog circuit into an ioput, 
said ioput having a conditional output feeding back to a bus, said ioput being operable imder 
a high-impedance input state, and said ioput capable of accepting a digital signal input 
and producing an analog signal output; electrically coupling said ioput to a digital 
circuit output and to inputs of a plurality of additional circuits; receiving said digital 
signal input at said ioput when said digital circuit output is in a non-high-impedance 
state; and applying said analog signal output at said ioput when said digital circuit 
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output is in a high-impedance state, in combination with the remaining elements and 
features of the claimed invention. It is for these reasons that the applicant's invention 
defines over the prior art of record. 

Drawings 

13. New corrected drawings in compliance with 37 CFR 1.121(d) are required in this 
application because the reference numbers are drawn by hand. Applicant is advised to 
employ the services of a competent patent draftsperson outside the Office, as the U.S. 
Patent and Trademark Off ice no longer prepares new drawings. The corrected 
drawings are required in reply to the Office action to avoid abandonment of the 
application. The requirement for corrected drawings will not be held in abeyance. 

Specification 

14. The abstract of the disclosure is objected to because it exceeds 150 words in length. 
Correction is required. See MPEP § 608.01(b). 

Claim Objections 

15. Claim 12 is objected to because of the following informalities: The claim recites, 
''said plurality of digital circuits." Reference to the previous limitation should remain 
consistent to avoid any possible confusion or antecedent issues. Appropriate correction 
is required. 

Claim Rejections - 35 USC § 112 

16. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
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making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly cormected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

a. Claims 3 - 4, 5 - 7, and 9-12 are rejected under 35 U.S.C. 112, first paragraph, 
as failing to comply with the enablement requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to 
enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/ or use the invention. 

i. Claim 3 appears to describe modeling a digital circuit output as an 
analog circuit output when the digital circuit output is a high impedance 
output. This subject matter is described in the claim, however this subject 
matter does not appear to be described in the specification in such a way 
as to enable one skilled in the art to which it pertains, or with which it is 
most nearly cormected, to make and/ or use the invention. 

ii. Claim 5 appears to describe modeling a digital circuit output as an 
analog circuit output when the digital circuit output is a high impedance 
output. Further, the specification appears to describe resolving contention 
among multiple digital circuit outputs connected to a bus node such that 
an analog signal is applied to the bus node only when all digital circuit 
outputs are in a high impedance state. This subject matter is described in 
the claim, however this subject matter does not appear to be described in 
the specification in such a way as to enable one skilled in the art to which 
it pertains, or with which it is most nearly connected, to make and/ or use 
the invention. 

iii. Claim 6 appears to describe providing an analog output when only 
one of a plurality of digital outputs is in a high impedance state. This 
subject matter does not appear to be described in the specification in such 
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a way as to enable one skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and/ or use the invention, 
iv. Claim 9 appears to describe modeling a digital circuit output as an 
analog circuit output when the digital circuit output is a high impedance . 
output. Further, the specification appears to describe resolving contention 
among multiple digital circuit outputs connected to a bus node such that 
an analog signal is applied to the bus node only when all digital circuit 
outputs are in a high impedance state. This subject matter does not 
appear to be described in the specification in such a way as to enable one 
skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/ or use the invention. 

V. Claim 10 appears to describe providing an analog output when 
only one of a plurality of digital outputs is in a high impedance state. This 
subject matter does not appear to be described in the specification in such 
a way as to enable one skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and/ or use the invention. 

vi. Claim 11 appears to describe providing an analog output when 
only one of a plurality of digital outputs is in a high impedance state. This 
subject matter does not appear to be described in the specification in such 
a way as to enable one skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and/ or use the invention. 

vii. Claims 4, 7 and 12 are rejected based on their dependency on their 
respective intermediate and parent claims which are rejected under 35 
U.S.C. 112, first paragraph. 



17. The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctiy 
claiming the subject matter which the applicant regards as his invention. 

a. Claims 3 - 4, 5 - 7, 9 - 12 and 18 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

i. Regarding claim 3, in the second limitation, the claim describes 
modeling said output (from a digital circuit) as an analog output signal 
from an analog circuit when the output is in a high impedance state. The 
output cannot both be in a high impedance state and in an analog signal 
state. It is not possible to determine the metes and bounds of the claim. 
Correction or amendment is required. 

ii. Regarding claim 5, in the second limitation, the claim describes 
modeling at least one of said outputs (from digital circuits) as an analog 
output signal from an analog circuit when said at least one output is in a 
high impedance state. The output carmot both be in a high impedance 
state and in an analog signal state. It is not possible to determine the 
metes and bounds of the claim. Correction or amendment is required. 

iii. Regarding claim 9, in the second linaitation, the claim describes 
modeling at least one of said outputs (from digital circuits) as an analog 
output signal from an analog circuit when said at least one output is in a 
high impedance state. The output cannot both be in a high impedance 
state and in an analog signal state. It is not possible to determine the 
metes and bounds of the claim. Correction or amendment is required. 

iv. Regarding claim 18, the Examiner cannot deterinine whether the 
new limitation is intended to entirely replace the electrically coupling 
limitation in claim 17, or whether the new limitation is intended to be in 
addition to the electrically coupling limitation in claim 17. Further, the 
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Examiner cannot determine whether the recited "to inputs of a plurality of 
additional circuits" of claim 17 is intended to still be part of the limitation. 
The metes and bounds of the claim cannot be determined. Correction or 
amendment is required. 

V. Claims 4, 6 - 7 and 10 - 12 are rejected based on their dependency 
on their respective intermediate and parent claims which are rejected 
under 35 U.S.C. 112, second paragraph. 



Conclusion 

18. The prior art made of record and not relied upon is considered pertinent to the 
applicant's disclosure: 

a. Goody, Roy W.; ''MicroSim PSpice for Windows", second edition, 1998, 
Prentice Hall; teaches an output of a logic device connected to the input of an 
analog op amp device with output feedback from the analog device back to the 
digital output node/ analog input node. 
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19. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell L. Guill whose telephone number is 571-272- 
7955. The examiner can normally be reached on Monday - Friday 9:30 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Rodriguez can be reached on 571-272-3753. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. Any 
inquiry of a general nature or relating to the status of this application should be directed 
to the TC2100 Group Receptionist: 571-272-2100. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto,gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Russ Guill 
Examiner 
Art Unit 2123 
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